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1.Abstract 
 
Aim: The aim of this study was to revisit the inclination of lower incisors on 
cephalograms. Reference values for the angulation of lower incisors and for 
symphyseal dimensions were obtained from a population far larger than in 
any in previous studies. An assessment was then performed to evaluate any 
possible association between the angulation of lower incisors and symphyseal 
morphology or skeletal pattern. 
 
Material and Methods: The sample consisted of lateral cephalograms of 
untreated subjects (605 females and 677 males) aged eight to sixteen obtained 
from the Zurich Craniofacial Growth Study performed in the years of 1981-84. 
The cephalograms were traced and landmarked by hand and then digitized. 
Descriptive statistics for the measurements were computed. In order to 
disclose deterministic differences between the sexes, a one sample Student's t-
test was applied. The assumption of normality of the variables was 
investigated by the Kolmogorov-Smirnov test. The Pearson correlation 
coefficient was performed to evaluate correlations between the variables. 
 
Results: No deterministic differences between the sexes were found and all 
variables followed normal distribution, but with a wide interindividual span 
width. For lower incisor angulation (΅), height (H1 and H2) and width (W), an 
age-dependent slight increase could be observed for both sexes. Symphyseal 
depth (D) decreased over age. Of all absolute symphyseal measurements, only 
symphyseal depth (D) correlated for most ages highly significantly with ΅. 
Similarly, no correlation could be established  ȱ΅ȱand symphyseal height to 
width ratios (H1/W and H2/W). Depth-to-width-ratio (D/W), however, 
ȱ ¢ȱ ȱ ΅ȱ ȱmost ages. ΅ȱ ȱ ȱ ȱ  to the 
skeletal pattern: significant and highly significant negative correlations could 
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be observed between variables representing the skeletal pattern such as the 
divergence of the jaws  (DIV) or  gonion angle (GO) ȱ ΅, revealing that 
retroclined lower incisors were associated to divergent jaws and a wide 
gonion angle.  This correlation seemed to be stronger in males than females 
and more prominent in late childhood. 
 
Conclusion: The inclination of lower incisors ǻ΅Ǽȱ demonstrates strong 
interindividual variability. ΅ȱ ȱ ȱ ȱ ǰȱ ȱ  not associated to any 
symphyseal parameter except symphyseal depth (D and the ratio D/W). It 
ȱǰȱȱ΅ȱȱ to the symphyseal space available posteriorly. 
΅ȱȱclearly associated to the skeletal pattern. Based on all these findings, the 
use of a single reference value for lower incisor inclination is not to be 
recommended. Rather, the established factors ȱ΅ȱare to be respected 
when establishing a treatment planning. 
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2. Introduction 
 
The assessment of radiological characteristics of the mandible has become an 
essential part in orthodontic diagnosis and treatment planning. Two reasons 
are most frequently cited for evaluating mandibular morphology: First, the 
mandible is predominantly responsible for facial appearance and its growth 
pattern has an indisputable impact on facial development. Second, the 
anatomical shape of a mandible and specifically its symphyseal characteristics 
are thought to reflect past growth behavior and future tendencies (Ricketts, 
1960). 
 
Many efforts have been made to predict the growth of the mandible from a 
lateral cephalograph using several radiological parameters, with varying 
success. Notably, some studies attempted to determine whether the 
morphology of the symphysis could be used as predictor for future 
mandibular growth (Ricketts, 1960; Bjork, 1969; Sassouni, 1969; Skieller et al., 
1984; Lee et al., 1987; Aki et al., 1994; Leslie et al., 1998). 
 
Ricketts assumed that a thick symphysis is associated with an anterior growth 
direction (Ricketts, 1960). Björk suggested that the (1) inclination of the 
condylar head, (2) curvature of the mandibular canal, (3) shape of the lower 
border of the mandible, (4), anterior lower face height (5) interincisal angle, (6) 
interpremolar or intermolar angles and (7) symphysis morphology may 
provide information to predict the rotation pattern (Bjork, 1969). Concerning 
the latter, he observed that with a backward rotation of the mandible, the 
anterior part of the symphysis is flattened or almost straight. In an anterior 
rotation, the frontal border gained prominence owing to the rotation of the 
symphysis. 
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Skieller and coworkers established a prediction method for mandibular 
growth rotation (Skieller et al., 1984). They reported that 86% of the variability 
of mandibular growth could be explained by using a combination of the 
following four cephalometric variables: (1) mandibular inclination, (2) 
intermolar angle, (3) shape of the lower border of the mandibula and (4) 
inclination of the symphysis with the rotation pattern. 
 
In yet another study, symphysis morphology, particularly the ratio of height 
to width, was found to be indicative of the direction of mandibular growth. 
Subjects with shorter and wider symphysis showed greater amounts of 
anterior mandibular growth than subjects with longer and narrower 
symphysis (Aki et al., 1994; Mangla et al., 2011). 
 
Finally, morphological changes have also been linked to physiological 
adaptation. More specifically, an increase in the function of the masticatory 
muscles has been associated with an anterior growth rotation pattern of the 
mandible (Kiliaridis, 1995).  As stated above, several investigations related 
anterior growth rotation with a thick symphysis (Ricketts, 1960; Bjork, 1969; 
Aki et al., 1994; Mangla et al., 2011). It is noteworthy that a recent study using 
finite element analysis to examine symphyseal loads during masticatory 
function showed that changes in symphyseal form have profound effects on 
the strain (Groning et al., 2011). The finding that the presence of a prominent 
chin may help resist higher symphyseal masticatory loads indeed corroborates 
the assumption that individuals with pronounced chin, i.e. individuals with 
an anterior growth rotation pattern, experience heavier masticatory forces. 
 
Björk's and Skiller's findings are considered to be of high scientific relevance 
owing to their accurate methodology. But their clinical significance is, 
 8 
however, reduced by being confined to small cohorts of children with extreme 
growth patterns (Lux et al., 1999). 
 
Adopting the same four morphological indicators that Björk and Skieller had 
found to explain 86% of the cases, Lee and coworkers were not able to 
substantiate the associations published in the original publications (Lee et al., 
1987). Rather, using the longitudinal records of modest growers with fewer 
extreme cases, the four variables only accounted for 9% of the cases. A serious 
limitation in Lee's work, however, is the fact that some individuals received 
orthodontic treatment during the study. 
 
Leslie and coworkers likewise challenged the predictive value of the findings 
of Björk and Skieller, stating that SkiellerȂs method was inadequate to permit 
clinically useful predictions (Leslie et al., 1998). 
 
In summary, the predictive value of radiological indicators on a larger 
population sample seems modest at best. Most of the morphologic criteria 
described by Björk (Bjork, 1969), Ricketts (Ricketts, 1960) or Skieller (Skieller et 
al., 1984) do not contain information solid enough for a growth pattern 
prediction. Some evidence merely exist that the antegonial notch depth 
(Singer et al., 1987; Lambrechts et al., 1996) and specifically the morphology of 
the symphysis (Bjork and Skieller, 1983; Aki et al., 1994; Mangla et al., 2011; 
Papamanou et al., 2012) may yield some information about the growth of the 
mandible. The relevance of the antegonial notch depth, however, has also 
been disputed by some investigators (Baumrind et al., 1984; Kolodziej et al., 
2002). 
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2.1 Aim  
Based on the assumption that symphyseal morphology may be the only 
reliable part of the mandible that contains information about the growth 
pattern of the mandible, it is of interest to discern whether the angulation of 
the lower incisors could be linked to a certain symphyseal morphology or 
skeletal pattern.  
To the best of our knowledge, no investigation has been performed until now 
with the angulation of lower incisors as the endpoint. This approach, although 
uncommon, is reasonable, as the inclination of lower incisor is the only 
variable that can be easily modified during treatment. The aim of this present 
study was therefore to revisit the inclination of lower incisors on a population 
far larger than in any previous study, to obtain reference values for 
symphyseal dimensions and to reassess whether any symphyseal parameter 
or skeletal pattern could be used to disclose a change in angulation of lower 
incisors. 
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3. Materials and methods 
 
 
 
3.1 Materials 
The material consisted of lateral cephalograms obtained from the Zurich 
Craniofacial Growth Study performed in the years 1981-84. In the original 
study, 884 healthy, untreated schoolchildren of caucasian origin from local 
public schools were examined. The examination always took place very close 
to the individual's birthday, and 488 subjects had a second examination 
exactly a year later. 
In this present study, lateral cephalograms of all subjects of the ages 8 - 16 
years (1272 cephalograms, females: 605, males: 667) were used. Legal approval 
for releasing the data was obtained by the Federal Commission of Experts for 
Professional Secrecy in Medical Research (see 7.2). 
 
 
3.2. Methods 
The lateral cephalograms were taken with the head locked in position by ear 
rods and nasal support. The Frankfuter horizontal plane was set parallel to the 
floor and teeth were in centric occlusion. The x-rays were taken with a focus-
coronal plane distance of 200cm and an enlargement of 7.5%. 
 
Three investigators traced and landmarked the lateral cephalograms by hand 
as defined in Table 1 and shown in Figure 1. The digitizing was performed 
using tablet digitizer Numonics AccuGrid (Numonics, Landsdale, 
Pennsylvania, USA) with a resolution of 1 mili-Inch. A custom-made software 
was used for the calculation of the cephalometric values. 
38 cephalograms were traced a second time more than 6 months apart, 19 by 
the same investigator and 19 by a different investigator, in order to determine 
intra- and interobserver reproducibility. 
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Fig. 1 (a & b) 
a 
b 
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3.3 Statistical analysis 
A standard statistical software package (IBM SPSS version 20, Armonk, New 
York, U.S.A.) was used for statistical analysis. To determine intra- and 
interobserver reliability, the intraclass correlation coefficient (ICC) for absolute 
agreement based on a one-way random effects analysis of variance (ANOVA) 
was calculated. Descriptive statistics for the measurements were computed. In 
order to disclose deterministic differences between the sexes, a one sample 
Student's t-test was applied. The assumption of normality of the variables was 
investigated by the Kolmogorov-Smirnov test. The Pearson correlation 
coefficient was performed to evaluate correlations between the variables. P-
values smaller than 0.05 were considered as statistically significant.  
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4. Results 
 
4.1 Inter- and intraobserver reliability 
The intraclass correlation coefficient ICC, given in Table 2, revealed a very 
good repeatability for all cephalometric measurements. The mean value for all 
measurements was 0.948 (1 SD: ±0.142) for intraobserver repeatability and 
0.933 (1 SD: ±0.141) for interobserver repeatability, respectively. 
 
4.2 Descriptive Analysis 
The distribution of the sample according to age and gender is listed in Table 3. 
Based on the fact that the records were taken always as close to the subjectȂs 
birthday as possible, the mean, maximum and minimum of the ages for each 
group were consistently very close to the defined group age. 
 
The Kolmogorov-Smirnov test revealed a normal distribution for all 
investigated variables, i.e. the inclination of lower incisors (΅), both 
symphyseal heights (H1 and H2), the symphyseal width (W) and depth (D), as 
well as the skeletal parameters, i.e. the divergence of the jaws (DIV) and 
gonion angle (GO). Therefore, parametric tests were used for further statistical 
analysis.  
 
Table 4 offers an overview of the mean values and the 95% confidence 
intervals of the symphyseal variables ΅, H1, H2, W and D. Figures 2-6 render 
those measurements in Box and whisker plots. For ΅, H1 and W an age-
depended slight increase could be observed for both sexes. Similarly, an age-
depended increase could be detected for H2, more pronounced in males. The 
symphyseal depth D decreased during the observed period.  
No deterministic differences between the sexes were found for ΅.  
 15 
 
4.3 Correlation Analysis 
The correlation analysis revealed highly significant age dependency for all 
absolute symphyseal measurements in males, and significant to highly 
significant age dependency in females. The results of this correlation analysis 
are given in Table 5. 
 
In a further step, correlations between ΅ and symphyseal height (H1 and H2, 
respectively) as well as symphyseal width (W) and depth (D) were explored.  
Table 6 demonstrates that no correlation could be found for H1 at any age, 
and not for H2 and W at almost any age (three exceptions) for both genders. In 
stark contrast, the symphyseal depth, however, correlated for most of the ages 
highly significantly with ΅. The ages where no highly significant correlation 
could be found were for females age 8 (just significant), age 12 and 16 (both 
not significant), and for males age 8 (not significant) and age 9 (just 
significant).  
 
Additionally, the correlations between ΅ and symphyseal ratios were studied 
in order to avoid biases based on absolute measurements. Height to width 
(both H1/W and H2/W) were analysed as well as depth to width (D/W).  Table 
7 reveals that no correlations could be established for H1/W and H2/W for 
almost all ages, males and females alike (two exceptions). Again, in plain 
contrast, ΅ showed highly significant correlations in both genders for nearly 
all ages with the depth-to-width ratio. The ages where no highly significant 
correlation could be found were for females ages 8 and 11 (just significant) 
and 12 (not significant), and for males ages 8 (not significant) and 9 (just 
significant). 
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Moreover, the correlations between ΅ and the skeletal pattern were examined. 
Two reference values, i.e. the divergence of the jaws (DIV)  and gonion angle 
(GO), were used to portray the skeletal pattern. The results are subsumed in 
Table 8. Significant and highly significant correlations could be observed, but 
without consistency or pattern in any sex. It seems, however, that significant 
correlations appear more recurrently in males and in older age groups. 
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5. Discussion 
 
The rationale behind this present study was to investigate influencing factors 
for lower incisor angulation. This angulation has a twofold relevance. First, 
the lower incisors play an essential role in orthodontic treatment planning 
because of their very restricted anatomical leeway within the symphysis. It 
has been demonstrated that excessive sagittal movements or tipping may 
result in significant recessions of the gingival margin and in bony dehiscences 
(Batenhorst et al., 1974; Dorfman, 1978; Hollender et al., 1980; Steiner et al., 
1981; Wennstrom et al., 1987; Sarikaya et al., 2002; Yared et al., 2006), and 
although these recessions and dehiscences could not be observed in all 
investigations (Artun and Krogstad, 1987; Ruf et al., 1998; Djeu et al., 2002; 
Melsen and Allais, 2005), reference values for incisor angulation and 
symphyseal dimensions of both genders at all ages will prove to be useful.  
 
Second, as mentioned in the introduction, the use of lateral cephalograms in 
orthodontic diagnosis and treatment planning is undisputed. One of the 
clinical goals of pretreatment lateral cephalograms ȱȱȱȱȂȱ
skeletal characteristics in order to predict future growth tendencies. Many 
attempts have therefore been made to discern whether symphyseal 
morphology may contain information about the growth pattern of the 
mandible (Ricketts, 1960; Bjork, 1969; Sassouni, 1969; Skieller et al., 1984; Lee et 
al., 1987; Aki et al., 1994; Leslie et al., 1998; Papamanou et al., 2012). It is 
therefore of interest to evaluate whether the angulation of the lower incisors 
could be linked to a certain symphyseal morphology or skeletal pattern. Any 
association would have clinical relevance in treatment planning, as it implies 
that these possible co-factors would have to be respected when deciding 
which angulation the lower incisors should have. 
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5.1 The Zurich craniofacial Growth study  
Several notable craniofacial studies were published from the seventies to the 
nineties of the  last century that are now used routinely as references (Riolo et 
al., 1974; Prahl-Andersen et al., 1979; Bishara, 1981; Roche, 1992; Bhatia and 
Leighton, 1993; Hunter et al., 1993; el-Batouti et al., 1994). Hence, the question 
arises as to why would it be necessary to use the data of another, yet 
unpublished growth study? The reasons are several. Primarily, the 
uncontested genetic influence on craniofacial growth makes it necessary to 
establish reference values for every population. No reference data exists that 
can be applied to all white subjects. It has been shown that sagittal and vertical 
jaw relationships have diverse growth pattern, even within different samples 
of white untreated subjects (Trenouth et al., 1999; van Diepenbeek et al., 2009). 
Absolute sizes might differ and children from different regions might expect 
to mature at different rates and ages (van Diepenbeek et al., 2009).  
 
Apart from this, the use of the Zurich craniofacial Growth study is legitimate 
because of its uniqueness in two ways. First, it enables to derive a large 
sample size of untreated subjects of the same cohort without pooling. This 
stands in contrast to previous studies which used sometimes far smaller 
sample sizes or occasionally even the data of treated subjects (Lee et al., 1987). 
The abundance of material is not just a nice feature. It permits division of the 
data in subgroups by gender and age, while leaving every subgroup with 
enough statistical power.  
 
Second, the Zurich craniofacial Growth study is matchless because it is the 
sole growth study in which the data collection was performed always very 
ȱ ȱ ȱ Ȃȱ ¢. The implication of this fact is that no 
thresholding is necessary when dividing the sample in different age groups.  
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5.2 Reference values for incisor angulation and symphyseal 
dimensions  
Sexual dimorphism in the facial dimensions is a fact that has been established 
by various analyses (Schudy, 1965; Bishara and Jakobsen, 1985; Siriwat and 
Jarabak, 1985; Nanda, 1988). Therefore, the present data had to be divided by 
gender in order to maintain the homogeneity of the sample. This is a crucial 
remark, since other comparative studies (Skieller et al., 1984; Lee et al., 1987; 
Leslie et al., 1998) combined females and males for statistical analysis. This fact 
might attest for some dissimilar results and conclusions. 
 
The results of this present study demonstrate an age-dependency of lower 
incisor angulation. Throughout childhood, the lower incisors become 
significantly more proclined. This phenomenon is more accentuated in males 
with an increase of nearly four degrees in average than in females with an 
increase of a little more than two degrees in average. In general, males had 
more proclined lower incisors than females. In regard to the angulation 
increase, most of the changes occurred during the first four years of 
observation (from 8 till 12 years of age). These findings are in accordance with 
the reference values established by Bhatia and Leighton (Table 10), who 
confirmed an increase of lower incisor angulation between 8 and 12 years of 
age for both sexes as well as a generally more proclined position in males 
(Bhatia and Leighton, 1993). However, the reference values of Riolo (Table 9) 
only corroborate the observation of a more pronounced proclination for males, 
but they do not reflect an age-dependent increase (Riolo et al., 1974).  
 
This present study examined symphyseal parameters in order to establish 
reference values and to associate those values to lower incisor angulation. 
Reference values of symphyseal dimensions are essential, as it is commonly 
agreed that an especially narrow symphysis is an etiological factor in the 
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development of fenestrations and dehiscences (Artun and Krogstad, 1987; 
Wehrbein et al., 1996). Moreover, as stated in the introduction, the size and the 
inclination of the symphysis are frequently been valued as growth predictors 
of subsequent mandibular development (Bjork, 1969; Skieller et al., 1984; Aki et 
al., 1994; Leslie et al., 1998). 
 
Although symphyseal parameters have been studied in earlier works already, 
the present results can only be compared to those numbers with caution. On 
the one hand, the definition and identification of symphyseal landmarks may 
differ from author to author, rendering a direct comparison of absolute values 
questionable. On the other hand, the individual variation of all the parameters 
measured is substantial enough to require that caution should be used when 
mean values are applied to individual cases (Baumrind et al., 1992) or 
compared to each other. Yet, some tendencies can unmistakably be discerned 
when juxtaposing the data. In agreement with our findings, other authors also 
attest a continuous increase of symphyseal height throughout the entire 
observed childhood (Riolo et al., 1974; Bhatia and Leighton, 1993; Aki et al., 
1994), which stands in contrast to the unaltered lower incisor angulation in 
later childhood. Furthermore, two additional observations are supported by 
literature: First, a distinct gender dissimilarity with an unanimously observed 
twofold increase for males. Second, the very modest gain in symphyseal 
height up to point B (distance H1) (Bhatia and Leighton, 1993) and the 
excessive vertical increase for symphyseal height up to the tip of the lower 
incisors (distance H2) (Riolo et al., 1974; Aki et al., 1994). This discovery, i.e. the 
fact that most of the changes occur in the dentoalveolar part of the symphysis, 
seems to reflect previous statements that the anterior basal part of the 
symphysis remains a stable landmark (Bjork, 1963; 1969).  
 
 29 
Similarly, only little variation can be witnessed in symphyseal width (distance 
W) with an increase of one millimeter for females and two millimeters for 
males over the entire observed period. This is in complete agreement with 
Riolo et al. (Riolo et al., 1974), but not with Aki et al. who measured a more 
significant increase in the sagittal dimension of the symphysis (Aki et al., 
1994). 
 
Aki (Aki et al., 1994) remarked that the growth changes of the symphysis 
occur mainly during puberty. This observation is not in agreement with our 
findings which could not attest a pubertal growth peak for any symphyseal 
dimension. 
 
5.3 Correlation of lower incisor angulation to different variables 
Based on the statistical results, it is safe to presume that lower incisor 
inclination is not associated to symphyseal height. The width of the symphysis 
also does not correlate to the angulation of lower incisor. Similarly, the 
assessed height to width ratios (H1/W and H2/W) revealed no relationship. 
This is an interesting finding, since symphyseal morphology and expressly 
symphyseal ratios have been linked to mandibular growth patterns (Ricketts, 
1960; Aki et al., 1994): Aki described an association between a horizontal 
mandibular growth pattern and a symphysis with small height, large depth 
and small height to depth ratio. Conversely, a vertical growth pattern was 
linked to a large height, small depth and large height to depth ratio. A further 
study attested that the symphyseal development might be linked to vertical 
facial dimensions: an excessive dental overbite coincided with a wider shape 
of the sypmphysis (Beckmann et al., 1998b) and long-faced subjects were 
associated with a large mandibular alveolar height (Beckmann et al., 1998a). 
Our results seem to indicate that although an association might exist between 
symphyseal morphology and the overall mandibular growth pattern, this 
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correlation cannot be confirmed for the same symphyseal variables and the 
inclination of lower incisors.  
 
Yet, maybe unexpectedly, according to our results symphyseal depth 
noticeably correlates with the angulation of lower incisors. This is a striking, 
as yet un-described revelation. The natural inclination of the lower incisor 
seems to be linked to the available space posteriorly. This fact is probably not 
appreciated enough. In regard to symphyseal configuration, the focus has 
been laid mostly on the anterior part of the symphysis in order to disclose a 
certain skeletal pattern and, with it, the proclination of lower incisors. Our 
study, however, indicates that the posterior dimension, and not the 
morphology of the anterior part of the symphysis, seems to be of higher 
relevance to determine the correct inclination. Further studies should 
investigate in the interpretation of this correlation.  
 
In retrospect, perhaps a better way to establish this association would have 
been to investigate the correlation of lower incisor angulation to the posterior 
space available, as defined by the apex of the lower incisors. This would certainly 
more aptly describe the connection between the posterior space and the 
incisor position. The obvious constraint of this approach is, however, that the 
apex position is very often difficult to locate due to overlapping structures 
such as the root of the canines. Furthermore, root growth might not been 
terminated in the observed younger age group rendering the apex an unstable 
landmark.  
 
In order to determine a link between the skeletal pattern and the angulation of 
the lower incisors, two representative parameters, indicative for the skeletal 
background, were selected: The divergence of the jaws and the gonion angle. 
The divergence of the jaws is commonly used to categorize the rotation 
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pattern (Sassouni, 1969; Aki et al., 1994; Mangla et al., 2011) and, as mentioned 
in the introduction, the gonion region is, next to symphyseal morphology, the 
parameter with the best predictive value for growth pattern (Sassouni, 1969; 
Opdebeeck and Bell, 1978; Trouten et al., 1983; Cangialosi, 1984; Fields et al., 
1984; Nanda, 1988).  
 
Both the divergence of the jaws and the gonion angle show significant to 
highly significant negative correlations to the lower incisor angulation. A 
pronounced divergence of the jaws and an obtuse gonion angle are related to 
retroclined incisors. As noted in the results, a certain tendency can be 
observed: The correlation seems more solid for males than females, and it is 
incontestably more prominent in later stages of childhood. 
 
This finding contains clinically relevant information. It is evident that if the 
natural inclination is dependent ȱȱȂȱȱǰȱȱȱȱ
assumed that in treatment planning, this association should be respected as 
well. Moreover, the fact that the link between lower incisor inclination and 
skeletal background is more significant in late puberty might be the reason 
why this association is not fostered in all studies published, especially in those 
studies focusing on younger subjects. 
 
5.4 Limitations 
A notable limitation to this study is the fact that only vertical skeletal 
parameters were evaluated. It would have been of interest to discern whether 
sagittal skeletal variables would account for changes in the inclination of 
lower incisors. This hypothesis has yet to be verified and should be within the 
scope of a further study. 
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A further constraint is the fact that only subjects 8 to 16 years of age were 
assessed. An evaluation of subjects above the ages 16, notably the period 
around the end of growth, would definitely have been appealing. Although 
the Zurich craniofacial Growth study contains subjects up to the age of 18, the 
sample size over the ages of 16 is too small to enable a solid statistical analysis. 
 
5.4 Conclusions 
This study investigated the inclination of lower incisor angulation with the 
aim to obtain reference values from an untreated cohort for incisor inclination 
and symphyseal dimensions. The investigation of affecting factors revealed 
that the lower incisor inclination is not associated to most symphyseal 
distances, except symphyseal depth. Lower incisor angulation, however, is 
ȱȱȱȂȱ¡ǰȱȱȱȱǯȱ 
The mean values of the incisor angulation were obtained for every age and 
gender, but the wide inter-individual variety renders the use of the mean 
values as questionable. Our results imply that not the mean values, but rather 
the influencing factors such as the symphyseal depth and the skeletal 
background should be respected when evaluating the natural inclination of 
lower incisors and establishing a treatment planning. 
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